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A STRESS-FREE LEAD FRAME 


1 , Field of the Invention 

The present invention relates generally to a lead 
frame, especially to a stress-free lead frame for 
semiconductor provided with a stress-relief means and 
an interlocking means for eliminating delamination of 
leads during packaging. 

2 . Background Art of the Invention 

The process of manufacturing semiconductor 
devices involves several steps whereby an integrated 
circuit chip is bonded to a foil-type lead frame and 
encapsulated in epoxy or other moulded resin. The lead 
frame comprises of a plurality of leads etched or 
stamped out of a thin metallic foil sheet, and the 
inner ends of the leads are usually bonded to the 
solder bumps of the integrated circuit chip by a 
thermal compression method. The chip is then 
encapsulated in plastic by a transfer moulding process 
that results in a chip package having the outer ends 
of the leads expose to the outside for connection to a 
circuit board. 

In a typical prior art system for bonding and 
encapsulating integrated circuits, a plurality of such 
circuits is linearly arranged in a single workpiece, 
which contains a series of identical lead frames 
etched or stamped on a strip of metallic substrate. A 
chip is bonded to each of the pre-manuf actured lead 
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frames and they are loaded to a bottom mould with the 
number of lead frames in a single batch being 
determined by the mould size and the capacity of the 
moulding equipment being used. A top mould is moved 

5 into place atop the bottom mould and some means is 
provided within the moulding equipment to heat the 
moulds to a proper moulding temperature, and to 
subsequently cool them for curing purposes. The heated 
moulds are clamped together by the moulding equipment 

10 and when the temperature is right, usually at 
approximately 175°C, the moulding material such as 
epoxy in pellet form is placed in the mould set 
through pots formed either in the top or bottom mould. 
Plungers are then inserted into the pots of the mould 

15 and a pressurizing force is applied to the plungers. 
The combination of the pressurizing force and the heat 
causes the epoxy pellets to liquify and flow into 
cavities provided in the mould set, which determines 
the configuration and the location of the moulded 

20 plastic that encapsulate the integrated circuits. Upon 
completion of this step, the mould set is cooled to 
induce curing to the epoxy, then the plungers are 
pulled from the mould set, the mould set is undamped, 
and the top mould is lifted from the bottom mould. The 

25 lead frames are then removed from the bottom mould and 
the next station may be trimming, forming, sawing and 
otherwise operations on them to finish fabrication of 
the electronic circuit packages. Typically the outer 
leads of each package need to be bent (formed) to 

30 conform to requirements of the printed circuit board 
for which they are designed. 
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Delamination, that is separation of the metal 
lead frame from the moulded epoxy has been reported to 
happen during handling of the MLP. This is undesirable 
as it will cause damage and thus render the MLP a 
5 reject. 

The moulding step also subjects the lead frame to 
tremendous structural stresses caused by the 
difference in expansion and compression of the moulded 
metallic foil that the lead frame and the unmoulded 

10 metallic foil that is its outer periphery. This causes 
bending, waving and twisting of the leads, resulting 
in delamination of the leads or separation of the 
metallic lead frame and the epoxy which will results 
in reliability failure of the package. 

15 Therefore there exists a need for an improved 

lead frame design that may eliminate delamination 
problem as mentioned above. 

3 . Siimmary o£ the Invention 

Accordingly, it is the primary object of the 
20 present invention to provide a stress-free lead frame 
having a stress-relief and an interlocking means for 
eliminating delamination of leads during packaging. 

It is another object of the present invention to 
provide a stress-free lead frame having a stress- 
25 relief means that can be produced using existing 
moulding machine. 

It is yet another object of the present invention 
to provide a stress-free lead frame having a stress- 
relief means that is of simple design for easy 
30 production. 
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These and other object of the present invention 
is accomplished by, 

A stress-free lead frame (1) comprising; 

a lead frame (10) having a plurality of 
5 integrated circuits (11) , each of said plurality of 
integrated circuits having a die pad (12) and a 
plurality of leads (13) ; and 

a peripheral pad (14) surrounding said lead frame 

(10) , 

10 characterised by 

said peripheral pad (14) being provided with a 
plurality of stress-relief means (15) . 

4 . Brief description of the drawings 

Other aspect of the present invention and their 
15 advantages will be discerned after studying the 
Detailed Description in conjunction with the 
accompanying drawings in which: 

FIG. 1 showing a lead frame of the prior art 
having a multiple integrated circuit units. 
20 FIG. 2 showing a stress-free lead frame having a 

stress-relief means according to one embodiment of the 
present invention. 

5 . Detailed Description of the Drawings 

Referring now to FIG. 1 showing a lead frame of 
25 the prior art having a multiple integrated circuit 
units. A lead frame (2) of the prior art consists of a 
plurality of integrated circuits (20), each having a 
die pad (21) and a plurality of leads (22) projecting 
outwardly from the die pad (21) . The integrated 
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circuits (20) are connected together by connecting 
bars (23) . At the outer periphery of the lead frame 
(2), there is an inactive portion of the lead frame 
(2) called a peripheral pad (24). When the lead frame 
5 (2) is moulded to form the MLP, about half of the 
peripheral pad (24) is left unmoulded causing 
different expansions and thus delamination to the 
plurality of leads (22) adjacent to the peripheral pad 
(24) . 

10 Referring to FIG. 2 showing a stress-free lead 

frame having a stress-relief means according to one 
embodiment of the present invention. The stress-free 
lead frame (1) comprises a lead frame (10) having a 
plurality of integrated circuits (11) joined together 

15 by connecting bars (12) . Each of the integrated 
circuit (11) is having a plurality of die pads (not 
shown) and leads (not shown) projecting outwardly from 
the die pads. A peripheral pad (14) surrounds the lead 
frame (10) . 

20 The lead frame (10) is preferably of a metallic 

foil base, like copper or other suitable materials. 
The metallic foil is either etched or stamped to form 
the lead frame (10) that contain a plurality of 
integrated circuits (11) . Each of the integrated 

25 circuit (11) has a die pad (not shown) for attaching a 
die and a plurality of leads (not shown) projecting 
away from the die pads. The lead frame (10) is 
surrounded by a peripheral pad (14) that is an 
inactive part of the metallic foil. The peripheral pad 

30 (14) is provided with a plurality of stress-relief 
means (15) and a plurality of interlocking means (16) 
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in the form of holes and slots. Extensive research and 
experimentation has revealed that for best result, at 
least three rows of stress-relief means (15) , a first 
row, a second row and a third row, and a row of 

5 interlocking means (16) are needed. The first and the 
third row of the stress-relief means (15) are provided 
with slots while the second row is provided with 
holes, preferably square hole. The holes and slots are 
arranged side by side in equal intervals for equal 

10 expansion and compression distribution. For the 
interlocking means (16), a plurality of slots are 
arranged at equal intervals in between the second and 
the third row of the stress-relief means (15) . 

During moulding, the lead frame (10) and the 

15 peripheral pad (14) containing the stress-relief means 
(15) and the interlocking means (16) is moulded to 
form the MLP. The heat produced during this process 
causes the leads to expand and to compress when 
cooled. In prior art practice, this produces 

20 delamination that causes many of the resulting 
integrated circuits a reject. However, the provision 
of the stress-relief means (15) can easily accommodate 
the expansion and compression of the leads. Further, 
the interlocking means (16) holds firmly the lead 

25 frame (10) to the moulded epoxy thus eliminating 
altogether delamination in the leads caused either by 
expansion and contraction of the metal lead frame or 
during handling of the MLP. 

While the preferred embodiment of the present 

30 invention and their advantages have been disclosed in 
the above Detailed Description, the invention is not 
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limited thereto but only by the spirit and scope 
the appended claim. 
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